Induction of neutralizing antibody against human immunodeficiency virus type 1 (HIV-1) by immunization with gp41 membrane-proximal external region (MPER) fused with porcine endogenous retrovirus (PERV) p15E fragment.
The membrane-proximal external region (MPER) of HIV-1 gp41 is recognized by all three anti-HIV antibodies 2F5, 4E10 and Z13 that were directly derived from AIDS patients and have broader anti-HIV neutralizing activities. Thus, the MPER has been the focus of anti-HIV vaccine design and development. However, it has been unsuccessful to generate anti-HIV neutralizing antibodies targeting this region. One possible reason is that the MPER-containing immunogens have failed to maintain the correct conformation of the MPER present within the HIV-1 viral gp41 protein. The porcine endogenous retrovirus (PERV) p15E protein is structurally similar to HIV-1 gp41, and it was recently reported that the p15E fragment can be expressed in soluble form and was capable of inducing neutralizing antibodies against the epitope within the MPER of PERV p15E. In the present study, we attempted to use the p15E fragment as a carrier and fused the HIV-1 gp41 MPER with the p15E fragment. The vesicular stomatitis virus (VSV) recombinants expressing the fusion proteins (HIV-1 gp41 MPER-p15E) were prepared as primary immunogens, and the soluble fusion protein purified from a baculovirus expression system as booster immunogens. Our results showed that the antisera obtained from immunized rabbits specifically recognized the MPER determinant presented in the gp41 fragment. Importantly, we found that the antisera had neutralizing activities against HIV-1 viruses containing HIV-1 HXB2 and JRFL envelope glycoproteins. These results offer a new strategy for HIV-1 vaccine design and development targeting the gp41 MPER.